o KD Tree architecture based on mapping over Z curve and routing based on KD tree.
o Geometric Routing architecture inspired by the concept of geometric routing in wireless networks, and adapting it to the wired networks and MMVE specific requirements.
• Designing resilient algorithms in the presence of user churn and mobility
• Application of the concept of fast search in multi-dimensional databases to latency-aware routing in distributed networks. While originally designed for games, they have now moved into serious realms of socialization, business, commerce, scientific experimentation, and others. As more and more people participate in these massive environments, the underlying infrastructure is starting to exhibit shortcomings that limit the progress, practicality, and applicability of MMOGs. This thesis explores various architectural challenges inherent in MMOGs and offers effective solutions in the context of a hybrid model. The key objective of this hybrid model, realized in a Massively Multiuser VIrtual Simulation Architecture (MM-VISA), is to form a stable and scalable collaboration platform that economically combines the resources of both servers and player peers, incorporating the advantages of a centralized architecture and a scalable Peer-to-Peer distributed system, which in turn leads to improved support for the participating masses.
Advanced
Synchronous communication among massive number of users in an MMOG is a prime concern, and difficult and/or expensive to support. This massiveness causes challenges that cannot be solved with conventional techniques used in traditional collaborative environments. Massive number of players' frequent and random movements in the virtual environment and zoneswitching can break synchronous communication and cause strain on the underlying system, networking, and service infrastructure. To alleviate such problems, this thesis proposes a model consisting of interest-driven zone crossing, dynamic shared regions, clustering of players based on their attributes, multilevel multiphase loadbalancing with several plug-able solutions, hybrid routing based on a combination of centralized and In MM-VISA, a set of master nodes regulate the operation of the MMOG, while each individual master also provides overlay services with the active participation of the players in its zone. In that sense, the system is hybrid as it combines the benefits of both centralized and distributed systems. In this model, most of the visibility issues and game functionalities are solved by the local ALM structure and through the master, who is also a member of the ALM tree. In addition, the master can learn the state of other zones through the exchange of explicit messages with other masters when needed. The thesis also makes the following contributions in the context of its proposed hybrid architecture:
• Clustering of Players: within the same zone, players of different type are grouped together in order to stabilize the P2P trees inside that zone.
• Message Overhead Reduction: bandwidth and processing is reduced by eliminating message delivery between players who, even though they are in the same group, are not within each other's visibility radius.
• Zone Crossing: connection/disconnection rate between a player and multiple masters is stabilized when the player crosses a given zone boundary back and forth repeatedly, which can happen during a battle in repeated shoot-and-run, return and shoot-and-run, ...
• Visibility: a player to see inside another zone when the player's visibility crosses into that zone.
• Seamless Player Handoff: how two masters should hand of a player from one master to the other without the player noticing any discontinuity or losing any updates.
• Expedited State Sharing: to allow for faster message propagation in the system.
• Load Balancing: three load-balancing techniques are presented -two for uniform and one for non-uniform zonal MMOGs. With the explosion of the number of images in personal and on-line collections, efficient techniques for navigating, indexing, labeling and searching images become more and more important. In this work we will rely on the image content as the main source of information to retrieve images. We study the representation of images by topic models in its various aspects and extend the current models. Starting from a bagof-visual-words image description based on local image features, images representations are learned in an unsupervised fashion and each image is modeled as a mixture of topics/object parts depicted in the image. Thus topic models allow us to automatically extract high-level image content descriptions which in turn can be used to find similar images. Further, the typically lowdimensional topic-model-based representation enables efficient and fast search, especially in very large databases.
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